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• By useof relativeandabsoluterate constantsfor there-
actionof thehydroxylradical(OH) with anumberof alkanes,
alkenes,aromatics,andketones,areactivityscaleis formu-
latedbasedon therateof removalof hydrocarbonsandoxy-
genatesby reactionwith OH. In this five-classscale,eachclass
spansanorderof magnitudein reactivityrelativeto methane.
Thus,assignedreactivitiesrangefrom <10 for ClassI (con-
taining only methane)to >io~for ClassV containingthemost
reactivecompounds(e.g., d.limonene).This scalediffers in
severalsignificantways from thosepresentlyutilized by air
pollution controlagenciesandvariousindustrial laboratories.
For example,in contrastto otherscalesbasedon secondary
manifestationssuchasyields of ozoneandeyeirritation, it
focusesdirectly on initial ratesof photooxidation.The pro-
posedscalealsoprovidesaclearerunderstandingof theim-
portanceof alkanesin thegenerationof ozoneduringperiods
of prolongedirradiation.The presentscalecanbe readily
extendedto include additional organic compounds(e.g.,
naturalandanthropogenichydrocarbons,oxygenates,chlo-
rinatedsolvents),onêetheirrateof reactionwith OH is known.

It hasbeenrecognizedfor manyyears(1—21) that all hy-
drocarbonsoccurringin pollutedatmospheresarenotequally
effectivein producingphotochemicaloxidant,andhencethat
theapplicationof cost effectivestrategiesfor thecontrol of
hydrocarbonsrequiresthatmorestringentemissionsreduc-
tions be applied to the more reactiveorganic compounds
(22—25).This in turn hasledto acontinuingrequirementfor
arationalassessmentof hydrocarbonreactivityasabasisfor
controldecisions.Suchanassessmentis particularly critical
sinceattainmentof theFederalair quality standardfor pho-
tochemical oxidant has beensought largely through the
stringentcontrolof hydrocarbonemissions(26—27).

Thefirst effort.to formulateandapplyapracticalhydro-
carbonreactivity scalewas takenin 1966 with the imple-
mentationby theLosAngelesAir Pollution ControlDistrict
(LAAPCD) of aregulation,known asRule 66, to limit solvent
organicemissionson thebasisoftheir capacityfor promoting
photochemicalsmogformation(24—25).This ruleandother
conceptionsof reactivityscales(28) representedamajorad-
vancein theapplicationof the information then available
concerningthemechanismsof photochemicalsmogformation
to thedevelopmentof practicalair pollutantemissioncontrol
strategies.

Not surprisingly however, both in the pastandpresent,
therehavebeensignificar~tdifferencesin hydrocarbonreac-
tivity scalesproposedby local, regional, and national air
pollution controlagencies(23,29—31)aswell as by industry
(14, 16). Asshownin TableI, this canleadto verylargedif-
ferencesin emissioninventory estimatesand in approaches
to hydrocarboncontrol (29, 32,33). In this case,reactivehy-
drocarbonemissioninventorylevelscalculatedby Goelleret
al. (32) usinghydrocarbonreactivitydefinitionsof theEnvi-
ronmentalProtectionAgency(EPA)on theonehand,andthe
CaliforniaAir ResourcesBoard(ARB) andLAAPCD on the
other,differedby factorsof 3 to 4!

A Secondproblemcommonto virtually all previousreac-
tivity classificationshasbeentheir relianceonsmogchamber
dataobtainedfor relativelyshort irradiation (—2—6 h) periods.
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Thus, therecentconcernoveroxidant formation reswti~.
from longerirradiationsduringpollutanttransportto
downwindof urbansourcesintroducesadditionaldifficw~
bothin definingwhatconstitutesareactivehydrocarbon~
in categorizingdegreesofreactivity.For example,acompo~
suchaspropane,themajorcomponentin liquefiedpetrolej~
gas (LPG) and often citedas a “clean” fuel, is now kno~
(34—36)to contributeto theformationof photochemicaj~

dantsin the later stagesof day-long irradiation peri~
However,on thebasisofdataobtainedduringshort.tet’n~
radiations,propanehasbeenclassifiedas“unreactive”~f
reactivityscaleproposed(23) by B. Dimitriadesof theEPk
(hereafterreferredto astheEPA reactivityscale).

Altshuller andBufalini (9, 17) havereviewedthevario~
definitionsof hydrocarbonreactivityandsummarizedresuj~
of numerousstudiesup to 1970.Thecriteriausedfor evaS
ating hydrocarbon reactivity include hydrocarbonS~
sumption,theconversionof nitric oxideto nitrogendioxid~H
ozoneformation,aerosolformation,eye irritation,andpIa~
damage.It is generallyagreedthat thecriteriamostsuitab~I
with respectto photochemicaloxidantcontrolstrategiesazj~
ozonedosageor maximumozoneconcentration(29).Howv~
establishinga definitive hydrocarbonreactivityscaleto ~
appliedspecificallyto thecontrolof ozoneformationre4uiz~
anextensiveandlengthyexperimentalprogramin which&~
ozone-formingcapabilityof eachindividual hydrocarbon~t
determinedunder simulated atmosphericccnditions, ia4.
cludinglong-termirradiation (i.e., 12—14 h).

An alternativebasisfor assessinghydrocarbonreacthit~
whichwould appearto haveconsiderableutility andavs~j~
experimentalfoundation, is the formulation of areactb*~j
scalebasedon therateof disappearanceof hydrocarbons4~:
to reactionwith thehydroxciradical, thekey intermed~~
speciesin photochemicalair pollution.

ResultsandDiscussion

It is only in thelastsix yearsthat thecritical roleof O,lj~F~
photochernicalsmogformationhasbeengenerallyrecogn41
(37—40)andthatappreciablerate constantdatahave
availablefor thereactionof OH with severalclasses9~.
drocarbons.Theimportanceof OH asareactivainterm....~~.is:
relativeto speciessuchas03,O(~P),andHO2 hasbeenSk~...!i.
previously (39—41) through computer modeling of
chamberdata.For example,Niki etal. (39)showedthat
reactivityof anumberof hydrocarbons,as measured.F~y
rate of conversionof NO to NO2, correlatedsign~~
betterwith OH rate constantsthanwith either
rateconstants.

TableI. Comparisonof ReactiveHydrocarbon
0abY~4~-InventoryLevelsfor FixedSourcesUnder Alter

Reactivity Assumptions(from Ref. 32 Based
1973 Data)

Reactive hydrocarbons.

Control Contistent ARB-
strateçy EPA LAAPOO ~

1970 876.0 228.3

2
39.

9
T1975 nominal 427.3 102.2

1975 maximal 290.6 57.7 .~t1~’
j-?
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t~utilityof alargeenvironmentalchamberin obtaining
Lt~Hrateconstantswith an accuracyof ±20%for there-

thehydroxYlradicalwith avarietyof hydrocarbons
~~bnstrated in an earlierstudyin this laboratory(41).
~~etho~hasrecentlybeenextendedto aninvestigationadozenadditionalhydrocarbons,includingseven

njds for which OH rate constantsarenot currently
~ Tbedetailedkinetic dataderivedfrom this inves-
~eubave beenreportedelsewhere(42). In thesestudies

e.~tp~rminedtherelativeratesofdisappearanceof selected
- alkenes,andaromatichydrocarbonsundersimulated

r’—- heric conditions of temperature,pressure,concen-.rC ~i6htintensity,andothertracecontaminants(NOr,

~j~~&ocarbons~water).Theserelativerateconstantswereon anabsolutebasisusingthepublishedrateconstants

~ n-butane.TheassumptionthatOH wasresponsible
1i~hydrocarbondisappearanceundertheexperimental
~ltions employed(41)wassubsequentlysupportedby the
~Jjj~âodagreementbetweenOH rateconstantsdetermined

‘he individual compoundsusing flash photolysis—reso-
- ‘~ fluorescencetechniques(43, 44) andthoseobtainedin

~Stial chamberstudy (41). The generalvalidity of the
~~tbé methodfor obtainingOH rateconstantsis illustrated

1 wherethegoodcorrespondencebetweenchamber
(41, 42) andtheavailableliteraturevalues[(45) and

cesin TableIV] is showngraphically.
~hèimportanceof thechambermethodfor thepurposes

ulating areactivityscaleis thesimultaneousdeter-
~T~onof valid rate constantsfor reactionsof OH with a
~Ehumberandwide varietyof atmosphericallyimportant
~oçarbons.This substantiallyexpandsthe number of

~~oundswhich canbeincorporated,now andin thenear

~k in theresultingreactivityscale.in this regardwe are
~~‘ñtlyextr~nding(46) thechambermethodto thedeter-
~fion of rate constantsfor reactionsof OH with natural
~thvábons,suchas terpenes,andsolvent hydrocarbons,
.tjthketoaesandchloroethenes,for whichno datacurrently
~?reliminary kinetic data(46)for selectednaturalhy-
~arbonsandketonesareincludedin our proposedreac-
*flale.
4~QofOH RateConstantsasa ReactivityIndex.From
~~iccessfulcorrelationof OH rateconstantswith therates

Y&ocathout disappearanceobserved in our chamber
.~lations,weconcludethat,to agoodapproximation,this

,..s
- I I I I

E!~>2I

~i

PUBLISHED RATE CONSTANTS CL moT sec
1

iO~)
~ Comparison of relative rates of hydrocarbon disappearance

:~ed
by environmental chamber method (refs. 41 and 42) with

~ Published rate constants (cited in Table IV) for reaction of those
~~°0fls with OH radicals

hz7rtrepresents onetoone correspondence and has slope of (1/1.8) X
I. ‘.Compoun& shown are: 1, n-butane; 2, isopentane; 3, toluene;

~,jlPentane 5. n4iexane; 6, ethene; 7. 3.melhylpentane; 8. p-xylene;
10_Il, m.xylene; 12, 1,2,3-trimethylbenzene; 13, propene; 14.

thylbenzene; 15, 1.3,5-trimethylbenzene; 16, cis-2-butene

TableII. Effect of 0.1 PPM Ozoneon Calculated
Lifetimes of SelectedAlkenesBasedon Reactionwith
OH Radicals(1 X i07 Radicals/cm3)a at 300 K

OH rate con~ants, ~ Half.Ilfe C for Han-Inc ~ for

Aikene I. mor’
1

s~’ loal 0, h (Ozi = 0.1 ppm, h

Ethene 3s X io° 3.0 2.8
Propene 1.5 X 1010 0.76 0.67
cis-2- 3.2 X 1010 0.36 0.20

Butene
1,3-Suta- 4.6 X 1010 025 0.24

diene
Concentration used in these calculations—see text, 6 See references in

Table v, c = 0693/koH[OH] under the assumption of attack only by
OH. a = 0.693/(ko,.,[OH1 + ko,[0

3
U; ko, taken from refs. 45 and 59-

correlationcanbeextr~polatedto theatmospherefor alkenes
in ambientair parcelsduringtheearlymorninghourswhen
ozonelevelsaregenerallyquite low (�0.05ppm),andfor al-
kanesandaromaticsat essentiallyall timesandlocations.The
latterassumption,namely,thatanOH rateconstantis agood
“reactivity index” for alkanesandaromaticsthroughoutan
irradiationday(or multiple irradiationdays),restsuponthe
fact thattheratesof reactionof theseclassesof hydrocarbons
with speciessuchas ozone,O(3P)atoms,andhydroperoxyl
radicalsareseveralordersof magnitudeslowerthanwith OH
(45, 47—49).For example,evenatthehighestozoneconcen-
trations experiencedin ambient atmospheres,O~will not
contributesignificantly to thephotooxidationof alkanesand
aromatics.

This is in contrastto thecasefor alkeneswhich, although
the rateconstantsfor reaction of 03 with alkenesare not
particularlylarge(45), reactrapidly with ozoneat theaverage
concentrationscommonlyencounteredin polluted ambient
air (-~.-0i—0.2ppm).Theapproximatemagnitudeof theeffect
of ozoneon theatmosphericlifetimes of alkenesis given in
Table II. Fromtheir OH rateconstants(seeTable IV), at-
mosphericlifetimes for four alkeneswereobtainedby as-
suminganOH radicalconcentrationin pollutedatmospheres
of io~radicalscm”3,which is areasonablevalue onthebasis
of both model calculations (50) and recent atmospheric
measurements(51—53).The half-life given in column 3 of
TableII is definedas tt/2 = 0.6931h(OH),andassumesde-
pletion of thehydrocarbonsolely by the hydroxyl radical.
Whenoneassumesanaverageconcentrationof 0.10ppm of
03; the more reactivealkenesshow considerablyshorter
half-lives (column4). Forexample,thelifetime of cis-2-butene
in theatmosphereis 0.36hassumingonly reactionwith OH,
but this is reducedto 0.20 hwhenreactionwith 03 at acon-
centrationof 0.1 ppm is considered.

ProposedReactivity Scale.Under theassumptionthat
hydrocarbondepletionis duesolelyto attackby OH (withthe
qualification notedfor alkenies),we proposea five.classre-
activity scalebasedon hydrocarbondisappearanceratesdue
to reactionwith OH. The rangesof reactivities for thefive
proposedclasseseachspanan orderof magnitudein reactivity
relativeto methaneandareshownin TableIII. Thehydro-
carbonhalf-lives, as definedabove,are alsoshownfor each
reactivityrange.

Hydroxyl radicalrateconstantdatafor awide rangeofat-
mospherichydrocarbonshavebeentakenfrom theliterature
as well as from our own studies andarecompiledandref-
erencedin TableIV. Theassignmentof thesecompoundsin
thevariousclassesof ourproposedreactivity scaleis shown
in thelastcolumn ofTableIV. For interest,carbonmonoxide
is includedin this tablesince,althoughit is not ahydrocarbon,
it is presentin polluted urbanatmospheresbut is generally
regardedas being“unreactive”in ambientair. Thus, carbon
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monoxideappearsas beingsomewhatreactivein Class II,
which also includesethaneand acetylene.Ia our current
compilationof compounds,methaneis the only compound
listedwhich appearsin Class I, and2-methyl- and2,3-di-
methyl-2-buteneandd-limonenearetheonly compoundsin
ClassV. Severalof thehigheralkenesand1,3-butadieneap-
pearattheupperendof ClassIV. Datafrom ourrecentstudy
ofmonoterpenehydrocarbons(46) indicatethatmanyof these
compoundswill appearin ClassV (54).

Comparisonwith Other Scales.The ranking of reac-
tivities for thearomatichydrocarbonsin ourscaleis essentially
the sameas that obtainedby Altshuller et al. (4) and by
Kopczynski (7, 17). Although our proposedscaleis based
solelyon hydrocarbondisappearancerates,Altshuller and
Bufalini (17)haveshownthatthis measureofreactivityis very
similar to theonebasedon nitric oxideoxidationrates.They
showedthat therankingof reactivitiesof hydrocarbonsfrom
the nitric oxide photooxidation studies of Altshuller and

Table Ill. Reactivity Scalefor HydrocarbonsBasedon
Rate of Disappearanceof HydrocarbonDueto
Reactionwith Hydroxyl Radicals

Cohen(6) and GlassonandTuesday(8) wasessentiany4

satheasthatobtainedfromthestudiesof hydrocarbon~
sumptioncarriedout by SchuckandDoyle (1), Stephei,~
Scott (3), andTuesday(5). We arecurrentlyinvestig8---~
methodsofquantitativelyrelatinghydrocarbonconsu~~
to nitric oxideoxidationandozoneformation,the
of greatestinterestin formulatingcontrolstrategiesfor ~
dantreduction.

As indicatedabove,Rule 66 formulatedby the
in 1966representedthe first hydroàarboncontrol
basedon photochemicalreactivity. Although this reguJ~~’
hasbeeneffective,resultsfrom recentstudies(3436)in~
that the4—6 h irradiations(25), from whichassigamen~j
thedegreeof reactivityof hydrocarbonsweremadein ~
mulatingRule 66, did not give sufficientrecognitiont.oj~
ozone-formingpotentialofslow reactorssuchasn-but~.e~
propane.Consequently,it is now realizedthatmeasures~
stringentthanRule 66 arenecessaryto achievereductio~~
ozoneformationto levelsapproachingthosemandatedbyj~.
U.S. CleanAir ActAmendmentsof 1970.

Recognitionof suchdeficienciesin currenthvdrocar~
control regulationshasled to reexaminationof present~
drocarbonreactivity classifications.The focus of thes~~
evaluationshasbeenthefive-classreactivityscale(seeTa
V) proposedby B. Dimitriadesat theEPA SolventReactJij~
Conferencein 1974 (23). Significantchangeshavebeenth~
gestedfor this reactivityclassificationby theCalifomiaA~
(29, 30), theLAAPCD (31), theEPA (55), andby indu4
However,sinceno final conclusionshavebeenreached’byij
of theseagenciesat this time, wewill restrictcomparisci’(
ourproposedscaleto the 1974EPA scale.

class Haif_iifea

>9.9 days
II 24 h to 9.9 days

III 2.4—24 h

IV 0.24—2.4 h

V <0.24 h
a = 0.693/k

01
40H].

ReactIvity rd to methane (=1)

<10

10—100

100—1000

1000—10 000
>10 000

Compound

Table IV. ProposedReactivity Classificationof Hydrocarbons and CO Basedon Reaction

koH + Cpd (I. mot’
1

C
1

) 3< ir9 Ref a Reactivity ret to methane

tose
I.

r~nacttvO

~araf I ins

~~ehyde

~.alkyI
~Is

~iaO9tate
~benzoate
~~nines
‘~~aforniamide

~~enated

- bons

-e -

cfly, the EPA
~ental studict3’tAnd benzene

i’~ambienthyc

Eu~dsareplac
shavebeenp

AeEz;;;~(56)—CIa

lessben2
S~~urcehydro
~kdt* thelist, fiv

~The’ieactivityclas
&~be compared

evidentthat
Tllt~C~.-C3alkar

,j~dall arede

,~ ~z’~ifferentiate
leein ClassI ar
~in ClassIII.
jrding to oc
~ae~reof sin
Cth!h in Class
~lRhealkenes
tad

4
-~8curpropose

.kom etheneir

~jcale givesr

hi,~~CaisIV and
~e doesnot

~althoueh th
fialkenesin C:
~çhtionto noti

thetwo
~:ne ishigh

3$P41s~
Q?)andhighly

-j~thelow half
~$flationofther

value founc

reducesto

‘nol—’ s
~~r!z~~ethano

--

Methane 0.0048 (60) 1
Co 0.084 (45) 18
Acetylene 0,11 (45, 67, 66) 23
Ethane 0.16 (52) 33
Benzene 0.85 (4344) 180
Propane 1.3 (63) 270
n-Butane 1.8 (41,42) 375
Isopentane 2.0 (42) 420
Methyl ethyl ketone 2.1 (46) 440
2-Methylpentane 3.2 (42) 670
lotuene 3.6 (43, 44) 750
n-Propylbenzene 3.7 (42) 770
sopropylbenzene 3.7 (42) 770
Ethene 3.8 (42, 54—66) 790
n-Hexane 3.8 (42) 790
3-Methylpentane 4.3 (42) 900
Ethylbenzene 4.8 (42) 1000
p-Xylene 7.45 (41, 43) 1530
p-Ethyltoluene 7.8 (42) 1625
o-Ethyltoluene 8.2 (42) 1710
o-Xylene 8.4 (41, 43) 1750
Methyl isobutyl ketone 9.2 (46) 1920
m-Ethyltoluene 11.7 (42) 2420
m-Xylene 14.1 (41, 43) 2920
1 ,2,3-Trimethylbenzene 14.9 (41, 43) 3100
Propene 15.1 (67) 3150
1,2,4-Trimethylbenzene 20 (41, 43) 4170
1,3,5-Trimethylbenzene
cis-2-Butene
$-Pinene

29.7
32.3
42

(41, 43)
(67)
(46)

6190
6730
8750

1,3-Butadiene 46.4 (42) 9670
2-Methyl-2-butene 48 (68) 10 000
2,3-Dimethyl-2-butene 67 (69) 14 000
d-Limonene 90 (45) 18800

with Hydrozvt Radici~

Proposed class, see

II
II
II
ill

Ill
III
Ill
UI
III

Ill ~t

iii

III

III
IlI—IV
IV
IV
IV

IV
IV :
IV
IV
IV
IV
IV
IV ~
IV
IV
V-V

V :A+!~
Where more than one reference is cited, an average value is given for the rate constant
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III
III
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Ill -i’-1
III -

III
III
Ill—I V ~N
IV 7f~
IV
IV

-- i_i
IV
IV -

IV ‘ - I
IV

IV .

IV ~J~1
IV’i~1
IV -

-V

23, 1974)
Class IV,
reactive

Primary and secondary
alkyl benzenes

nialkyl benzenes
Branched alkyl

ketones
Primaryand secondary

alkyl alcohols
Cellosolve acetate
Partially halogenated

olefins

Class V,
reactive

Aliphatic olefins

cr-Methyl styrene
Aliphatic aldehydes
In- and tetra-alkyl

benzenes
Unsaturated ketones
Diacetone alcohol

Ethers
Cellosolves

9-7 14.3

~eV.Proposed EPA Reactivity Classification of Organics (from Ref.
I, Class it, Class ill,

~~~aactive reactive reactive

~paraffmns Mono-tertiary- C4±paraff ins
alkyl benzenes Cycloparaffins

Cyclicketones Styrene

~ehyde Tertiary-alkyl n-AIkyI ketonespii~ld acetates Primary and secondary
2-Nitropropane - alkyl acetates

Ikyl N-methyl pyrrolidone
N,N-dimethyl

~~cetate acelamide
benzoate Partially halogenated paraffinsPartially halogenated

tnines - paraffins
1~~~yIformamide
-““ Sated

3.5 6.5

4
theEPA hasproposed,on thebasisof previous

~~jxentaI studies,thatmethane,ethane,acetylene,pro-r~andbenzeneare essentiallynonreactivefor typical
[~‘jambient hydrocarbon—NOrratios (23) and these
~~~unds areplacedin ClassI on their scale.Threeother~ havebeenproposedfor mobile sourcehydrocarbon
I?~lions(56)—ClassIII (C4 and higheralkanes),ClassIV
~gics lessbenzene),andClassV (alkenes).Whensta-

sourcehydrocarbons,including solvents(ClassII), are
~Médththelist, five classesaresuggestedasshownin Table Conclusion

~~ereactiv!:y classificationproposedhere(TablesIII and
~ân becomparedwith thatsuggestedby theEPA (Table

tis evidentthatseveralsignificantdifferencesemerge:
~•TheC,—C3alkanesaregivenequalweightingin theEPA

:~.andall are designatedunreactive,whereasour scale
~ differentiatesamong the three compoundsfrom
~*hanein ClassI andethanein ClassII to themorereactive
i*panein ClassIII.
~~Accordingto our proposedclassification,benreneand

areof similar reactivity, whereastheEPA scale
themin ClassI andIII, respectively.

~-~Aflthe alkenesareplacedin ClassV of theEPA scale,
~7~easourproposedscaleshowsa differentiationin reac-
IZ~Ytrornethenein ClassIII to 2,3-dimethyl-2.butenein
NsV.
~ scalegivesrecognitionto thehigh reactivityof nat-
~~~Y~ocarbonssuchasfl-pineneandd-limonene,placing
rrmnClassIV andV, respectively.The presentpublished -

doesnot give a classificationfor naturalhydro-
jkh~s,althoughtheycould be looselycategorizedas sub-
r~e0alkenesin ClassV.
.!addit,onto noting thesedifferences,somesimilarities
~~e~weenthetwoscales.Forexample,ourscaleshowsthat
i.4adaeneis highly reactivewhichis consistentwith pre-
~!tud,es indicating it to beafacileprecursorof eyeirri-

17) andhighly effective in producingoxidantduring
‘On of NC—NOX mixtures (57).Also, methanolwould

~.tfl thelawhalfof ClassII in ourscalebasedon arecent
~ae1nat,onof therateconstantfor OH attackon methanol
~‘he value found wask(ow+cH3oH)/k(og+co)= 0.63 at

“us reducesto 5.3 )< iO~1. mol1s’ basedon k(oH+co)
l0~I. inol’ s’ (45). Hence,both our scaleandthe

showmethanolto berelativelyunreactive.
Ould be emphasizedthat the classificationproposed

;~5Caleis not strictly applicableto compoundswhich

undergosignificantphotodissociationin theatmosphere,for
example,aliphaticaldehydes.In suchcases,thecompound
will be more reactivethan predictedfrom ascalebasedon
hydrocarbondepletionduesolelyto OHattack.However,our
proposedclassificationemphasizesthat most compounds
reactin pollutedatmospheresandsuggeststhat theClassI
scalebe reservedonly for the few compoundswhich have
half-livesgreaterthanabout10 days.

Our proposedreactivity scalebasedon the depletionof
hydrocarbonsby reactionwith theOH radicalhasutility in
assessinghydrocarbonchemicalbehaviorin pollutedambient
air. Sinceonly thoseorganiccompoundswhichparticipatein
atmosphericreactionsare of consequencein the chemical
transformationsin ambientair,their relativereactivitytoward
OH is ausefuland directlymeasurableindexoftheir potential
importancein theproductionof secondarypollutants.

Oneadvantageof theproposedscaleis that,becauseit is
basedon theindividual rateconstantsfor hydrocarbonreac-
tion with OH, anydegreeof gradationin reactivitymay be
usedto formulateanydesirednumberof classes—fromrela-
tively few to a largenumber of classesor evenan ordered
rankingof compounds.A secondstrengthof thepresentscale
is that it canbereadilyextendedto include additionalorganic
compoundsoncetheir rateofreactionwith OH is known.Fi-
nally, theproposedscalegivesgreaterweightthanprevious
reactivity scalesto thealkanesand a numberof aromatic
hydrocarbons,whichrequirealongerperiodof time to react
but cancontributesignificantly to ozoneformation during
longerirradiationperiods,e.g., duringtheir transportdown-
wind from urbancenters—aphenomenonof increasingcon-
cern toair pollution controlagencies.
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